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Keywords:(TIG) tungsten inert gas, (GTAW), face bound powder using a modified flux composed of 76.63% SiO2 + 13.37%
deposition. Cr203+

10% NaF to meet standard recommendations in terms of limiting the

root penetration. Modified optimal flux gave a depth of penetration

1. Introduction 1.84 times greater than that of conventional tungsten inert gas

(TIG) welds and a root penetration of up to 0.8 mm. The
Resistance welding is the most commonly used method for joining microstructure of the dissimilar joints was investigated using a
steel sheets. No filler metal is needed and the heat required for the Scanning electron microscope and EDS ana]ysis_ The mechanical
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properties of the weld were not affected by the modified flux.
The results show that the energy absorbed in the fusion zone in
the case of ATIG weld (239 J/cm?2) is greater than that of TIG
weld (216 J/em2). It was found that the weld bead obtained
with the optimal flux combination in ATIG welding can better
withstand sudden loads. The obtained UTS value (377 MPa)
for ATIG welding was close to that of TIG welding (376
MPa). The average Vickers hardness readings for ATIG welds
in the fusion zone are up to 277 HV, compared to 252 HV for
conventional TIG welding.

of the weld beads revealed no entrapment of flux particles. The
increase in the DWR in the presence of activating flux was also
substantiated using a numerical simulation model.

3. Methodology:
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Moreover, the microstructure of weldir of the hot-wire
TIG welding was finer than<that=e gy TIG welding.
The hardness of welding seanto 0 IG welding
was harder than that of the ordinary=llG=w ightly.
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Transactions of the Indis
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welding is a variant of activated®td sasswelding
wherein activating flux is applied on the weld surface with a
narrow flux gap along the line of weld. In this

study, bead-on-plate welds were performed with flux gaps of 2,
3,4,5and 6 mm

[2] using the fluxes silicon dioxide, titanium dioxide and
calcium fluoride. The weld bead profiles were obtained using a
stereomicroscope from which the depth-to-width ratios
(DWRs) were calculated and compared with the DWR of a
tungsten-inert-gas-welded plate. The reasons for differences in
DWR were explained using the mechanisms involved and the
captured images of the welding arc profile. The microstructure

(a) Mixin (b} Coating
ace Bound Powder Depositionsssss———
The plates were cleanc@®isig=a=starpening disc and cleaned

with acetone to re om the surface. Then the
plates were coatediomsbeth=sides-of the welding line, this method

is called Face which is recommended when welding
alumi; using the TIG . Figure shows the sample
ed with zro2 and al203 Nanoparticles.
' l .
i

3.2TUNGSTEN INERT GAS WELDING PROCESS:

Electric discharge comprising of negatively charged
electrons and positively charged ions. The arc converts the
electric energy to heat energy which is subsequently used to
melt the workpiece and to fuse them. Based on the
polarities, welding is popularly performed in three modes

3.3 Mechanisms in FCTIG welding:
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During FCTIG welding, the flux is coated with a
narrow gap left in between. During welding, the edges of the
flux coating come into contact with the welding arc leading to
thermal dissociation. The surface active elements enter the
weld pool and set up reverse convection currents providing a
higher DOP and DWR. Since only a limited amount of flux
enters the weld pool, it ensures that the optimum
concentration to reverse the convection currents is achieved.
The heat of the welding arc also forms the flux cloud which
captures the weaker electrons and makes the welding arc
narrower and denser. Apart from the reversal of convection
currents and the arc root constriction effects which are active in
ATIG/FZTIG welding as well, FCTIG welding also has an
additional mechanism called ‘insulation effect>> The
combination of these three mechanisms impreves thelweéld
characteristics in FBTIG welding_as_compa
conventional or flux-assisted-FlG=welding s
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will always choose the-l-“ath or
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rod if required. e TIG=weldig=s ed without the
addition of filler rods, 1 alled autog TIG welding.
Figure 1 shows the schemati T1G welding
system which can be performed manually=or matically.
The major process parameters are welding=current 0
voltage, arc travel speed, nature and flow rate of the=shi€l
gas and filler wire feed rate.

In welding, a power source is specified by its current
and voltage ratings. In manual
system, in which the ampeg
irrespective of the voltage is
source can be either direct
current (AC). Using the power
is struck between the tungst
metal. The welding arc consis

elding 1S a_y
n oencral..a |
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Figure : Schematics of the welding arc in (a) TIG welding, and
(b) FCTIG welding.

4. Experimental procedure:

When choosing the filler metal, the corrosion
stress has to be regarded, as well. The use of a higher
alloyed filler metal can be necessary due to the cast
structure of the weld metal. A preheating
ecessary for this steel. A heat treatment after

pormatly-is normally not usual. Austenitic steels
of—

the the: of non-alloyed steels. Their

fusion point is at of non-alloyed steel therefore
austenitic o be welded with lower heat input than
steels. To avoid overheating or burn-though of

thinner sheets higher welding speed has to be applied. Copper
jection conductivity a greater
hen welding 1.4404 all
s distrotion (eg. back-step
g alternately on opposite sides with
two welders when the
) have to be respected
12mm the double-V butt
a single-V butt weld. The

i anglc , when using TIG-welding
about 50° are enough An accumulatlon of weld seams should
be avoided. Tack welds have to be afficed with relatively
shorter distances from each other (significantly shorter than
those of on- alloyed steels), in order to prevent strong
deformation, shrinking, or flaking tak welds. the tacks shoudl
be subsequently grinded or at least be free from crater cracks.
1.4404 in connection with austenitic weld metal and too high
heat input the addiction to form heat cracks exists. the addiction
to heat cracks can be confined, if the weld metal features a low
content of ferrite (delta ferrite). Contents of ferrite up to 10%
have a favorable effect and do not affect the corrosion
resistance generally. The thinnest layer as possible have to be
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welded (stringer bead technique) because a higher cooling
speed decreases the addition to hot cracks. A

preferably fast cooling has to be aspired while welding as
well, to avoid the vulnerability to intergranular corrosion
and embrittlement. 1.4404 is very suitable for laser beam
welding (weldability A in accordance with DVS bulletin
3203, part 3) Witha welding groove width smaller 0.3mm
respectively 0.Imm product thickness the use of filler
metals is not necessary.

4.1 Welding parameters:

Parameters Range v
Welding speed 13 cm/min
Welding current 150 Amp
Arc Length 2mm
Electrode tip angle 45°

Shielding gas on the workpiece Argon with flow rate 10 Limin

Shielding gas on the backside Argon with flow rate 5 U'min

Welding mode Negative direct current electrode

5.Testing and
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unit length of weld bead is the 111
of heat in lateral.di on.of the o
While heat penetratiomnmsi
direction is advantageous ]
the heat fow in lateral direction. Is. detr
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severe microstructural damage surrounding the=joumi
The increasing nature of weld bead width with current
can also be clearly observed from Fig. for TIG and all
cases of FA-TIG welding
breakage of the refractory d
TIG welding torch is also
input. This increased tende
attributed to the forehand
the torch exists just above t
thus, the refractory cap conti experience:
At higher current, the cer ap is inces
exposed to hotter puddle leading to random breakage.
In this investigation, the fller metal deposition rate is
kept invariable across all the trials. Accordingly, a
simultaneous increase in both penetration and weld
bead width results in gradual drop in reinforcement
(R) as the volume of filler metal deposited per unit
length of the weld bead is unchanged. This gradual
descending tendency of reinforcement with increase

plates.
ownward
petration),
al as it
ably

osited puddl

in current can be observed in Fig

FC TIG

5.1The geometric dimensions of the weld metal of the
samples in different fluxes:

Sample | Depth  of | Bead width | D/W Weld metal
penetration | (mm) area (mm?)
(mm)
FCTIG 2.58+0.55 | 9.91+0.62 0.25+0.02 | 19.6 241
FCTIG 1.4+0.29 4.06+0.3 0.28 +0.01 | 4.48 +£0.68
CTIG 227+0.15 | 533+0.16 0.42+0.01 | 9+£0.92
-4.91 +0.28 | 6.33+0.27 0.77+0.02 | 18.05 +2.66
| 23 | 7.4+ 0.36 0.75+0.01 | 28+3.21
6 FQERm——t-5.93 + 0.7 1.01 £0.08 | 29.2 +3.03
1.33 +0.56 0.27+0.01 | 6.06+0.74
1.87 + 0.28 +0.03 | 8.34+0.89
F 3.1+£0.5 0.31+0.03 | 19.54+2.76
%
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Conclusion:
Thi

sed on investigating the effect of two-
melting efficiency through both experimental
approaches, as well as on the resulting
mlcrostructure and mechamcal properties in FCTIG welding of
s from this study are as follows.
previously used in conventional
FCTIG welding.

that the calculation of dimensionless
yields higher values than the
roach) for determining melting
es corresponding to the actual

used result in an increase in
absorbed energy, which in turn increases the area of the weld metal
and the melting efficiency.

® By modifying the flux composition and adding 20% OXIDE
flux, compared to other studies with similar welding parameters, a
17% increase in penetration depth has been achieved with 20% less
current intensity.
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